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TWi U Breakdown of expressed sequence tags generated to date for Sctetosoma 



EST category 

Mnch with existing Sdristotuno geno* 
Match whh exiting sequence from 

another spsdts 
No significant database match 
No breakdown available 



Total 



Number 

«3 

55 1 
1517 
183 
2879 



libraries {%) 

t-n 

5-43 
32-71 



*Thc overall *^c>e«C/ of EST feiwatfon has bi 
PfWlrion, now itoiype* of hih*. s Ssftkt^ttnro gtn^ 

cosmid and YAC probes, has been 
optimized 5 . However, these techniques 
are t/me^onsuming> and sma'1 frag- 
ments (eg, cDNA clones) cannot be 
used *s prober. The primed in situ 
technique (PRIMS), which is simple, 
rapid and able to localize small frag- 
ments, has therefore been adapted for 
use with schistosome chromosomes 
(h&ro Hirai, Kyoto University. Japan). 
Individual chromosomes have be iso- 
lated from chromosome spreads by 
microdissection and the recovered 
DNA shown to be suitable for mol- 
ecular manipulation (H Hirai), 

Genome Informatics 

In common with the other WHO 
Parasite Genome Initiatives, an ACEDJu 



«n 63%, with » fens *scow*ry r4T« of 60%. In 

based genome database will be pro- 
duced for Schistosoma. An initiaJ t*- 
lease, tv local installation, is planned 
for February (997 and will be available 
by FTP from the European Bio 
informatics Institute (EB)) (ftp.ebUc 
uk/pub/databases/parasrtes/khfsto). A 
WWW interface to allow querying 
of the master database is scheduled 
for release in Spring 1997. Database 
distribution will also be by CD-ROM. 
A WWW and gopher server, 
holding schistosome genome-related 
material, is under development. 
Announcements detailing the release 
of these informatics resources will 
be made on the Bionet senfeto, 
parasitology and parade-genome 
Nevvsgroups. Co-ordination and 
development of genome informatics is 



the responsibility of the Network 
Secretary (DA, Johnston, The Natural 
History Museum, London, UK) to 
whom inquiries should be addressed. 

Acknowledgements 

Ju^ara Catvalho-Pana (Centro de Pesquisas 
R*ne Rachou. Brazil) assembled the SGN in 
Ouro Prclo. &-«uul 25-27 June 1996. with 
joint WHO/FIQCRUZ (FunoV r 4o Oswaldo 
Cruz. Ministry of Health. Brazil) sponsorships 
to evaluate ihe eurr^m statu* of the 
WWO/UNDP/Worid Sank Srf-Jsiosama 
Gervome Wtiativ*. A run report from this 
Met Ling, including totUrtl addresses for ail 
groyps. is available at http//www.ntm.icuk/ 
schf$to'vvho/ rpeetings/96rneet/96rneeLr rtml. 



1 Fr&iwo. Oft,e* cA(»99S)Ge-w 152, 141-147 

2 Tarcfca. K w i* (!9ft) MoL BaxNyn, Pbrt>- 

3 fto&mon, D. «i ct frir / ftmctetfd <»n pre$$) 

4 Adams, M.Q. ei <rf. <»99l; Soe/w 252. 
I65M656 

5 Tirwka. M. e( til m Gerte? and Asians of 
Pamsttcx A Laboratory /WanuOt Vtf 2. 
FIOCRUZ (in preis) 

6 Tanakft. M et o>. "leui. ;<*£. C^-v-t*'; Ojz fa 
press; 

7 Hfrai. K and LoVerd*. PT. (199$) Poroses* 
7ctf,y U. 310-314 

Dovftf Johnston is ct the fcometfeof 
Poretfrotogy Ontoon, The Natural Wswy 
Museum, Londoa UK SW7 580. T«fc 444 
171 939 9397, fax +44 171 939 8754, 



Comment 



The Need for Assays Predictive of 
Protection in Development of Malaria 
Bloodstage Vaccines 

LH Millen M,R Good and QC Kastow 



Asexual erythrocytic (bloodstage) para- 
sites cause mafaria. the disease as^o- 
ated witn plasmodial infection. The goal 
of vaccies against bloodstega parasites 
is the prevention or t Auction of dis- 
ease and death in developing and newly 
industrialized vopical countries, es- 
pecially in Afi-iea* Because of the terrible 
toB c/ sickness and daath, and b*c*use 
of tSe escalating resistance of malaria 
parasites to chloroquine and other 
drugs, there is a great sense of urgency 
to develop vaccines that can be tested 
in humans. 

The candidate bloodstage vaccine 
for which we currently have the most 
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information is the polymerized syn- 
thetic peptide vaccine, referred to as 
5Pf66, The vaccine has been given to 
thousands of volunteers in South 
America, Africa and Southeast Asia 1 " 3 . 
Because of the use of surrogate end 
points such as fever or a particular para- 
sitemia and because of large confi- 
dence intervals 2 or lack of efficacy 3 , 
there is still urrcertainty a$ to whether 
SPT66 is efficacious in reducing severe 
disease and death in Africa. The authors 
of a trial Of SPf66 in Tanzania 2 argue 
for the need for 'investigations to 
understand better the mechanisms in- 
volved with the aim of improving 



efficacy'. We agree that understanding 
immune mechanisms and assays would 
be essential to accelerate development 
of all bloodstage vaccines. 

Two approaches to develop vac* 
ones against the bloodstages of malaria 
parasites are (I) the reduction or elimi- 
nation of erythrocytic parasites and 
('<:) the understanding of disease patho- 
genesis 4 and development of methods 
specifically to block these cornplications. 
The discussion that follows focuses on 
the former approach 

Essential criteria for a successful vac- 
cine are: (I) target epitopes that have 
limited or no polymorphism; (2) a 

Pdmstofogy Today, wet /l not Z 1997 
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human-compatible adjuvant ana (3) e 
strategy to successfully identify such 
an anligeti/adjuvanl formulation f<r 
rnanulacture and f *rther development. 
Although none of the current candi- 
date imnrtunoge-ts fulfill* all these cri- 
teria, a few it\combinant P. falciparum 
irrtmunogens from regions of RESA 
(ring-stage erythrocyte surface antigen) 5 , 
SERA (servcrich antigen) 6 and mero- 
4U*w wi-Tous protein i (i-iSPi) 7 - 5 hdve 
ihown promise in vaccine trials in New 
World monkeys (Actus aiK3 Soimm). 

The unlimited supply of mice, and 
the availability of four species of rodent 
malaria parasites, have proven invalu- 
able in the development of human 
malaria vaccines. For example, micp 
vacanateo wt$h M^J of r*. yoetff were 
protected against d lethal f\ yoetii infec- 
tion 7 . Vaccin«iUoi i wiiii Lhe C-ierminus 
of P. yoet*'. MSP I induced protective 
immunity 1 0,1 As a result of the success 
in rodents, the highly conserved C- 
terminus of MSP I became the focus 
for development of recombinant P, 
falciparum antigens for testing in New 
Worio monkeys. 

Mcrwcvcr. to d^te* proletuve in.- 
munogens appear to require complete 
Freuncfs adjuvant (CFA)j other adju- 
vdnb surtabte for human use such as 
alum have not been effective. Mice have 
been protected following vaccination 
with MSPl constructs with different 
adjuvjnts 1 *. but it is unknown whether 
P. faicparvrn MSP i in combination 
with trkse adjuvants will lead to pro- 
tection of humans agatns* P. fdcpnrvm. 
Because CFA ts unacceptable for use in 
humans, it may be necessary to define 
the rote of CFA and attempt to mimic 
its precise activities with oth*r adju- 
vants or cytokines or use BCG, which 
is Closely related to the active moiety in 
CFA and which can be transformed 
with foreign genes. 

The vaccine canier used may influ- 
ence the efficacy. Multiple recombinant 
proteins have been synthesized that in- 
clude the C-terminus of MSPl. One 
recombinant fusion protein included 
foreign T-ceB helper sequences from 
tetanus toxin*; ai>other (the 4?. kDa C- 
terminus) included sequence upstream 
of the 1 9 kDa C-terminus to provide 
T-celf J*»elp for antibody production and 
poy.oiy for cellular immunity 8 . These 
recombinant proteins need to be com- 
pured in the same trial. 

When are the data adequate to 
proceed to human trials with a particu- 
lar construct? It may not be possible to 
carry out challenge infections of normal 
volunteers after vaccination against 
bloodstages because of the potential 
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risk to the volunteers. Fjrthermore 
candidate btoodstage ^ccirves can t>n.V 
be tested for their effects on d*easc 
and death in populations in erdemic 
areas. The iarge expense of such vac- 
on«* trials demands that we attempt to 
oreoict which formulation:, of ; . •vnuno- 
gen and adjuvant have the best cNnce 
of success. 

Given the large number of '-'-V^Wes, 
•l ib uucidi io citlitw; mm uue e*iV_!.^r 

mechanisms, and *n \n-jx ^-t/? f,| «t 
correlai;*? with proxeai^f* immunity, 
The mechanisms of natural immunity 
to malaria models or the melanin 
by which rer;ornb*nam anugens induce 
immunity are vtill unknown* tK-»?e d*ta 
v^ould accelerate progrer towards a 
vaccine and dev-lopmg n.ievant in vim 
assays, -dtnough monor'onal antibodies 
(mAb'i) have been i nportar.t in d*r» 
fining potential varcine targets, the 
rnechanism of imm jntty induced by a 
recombinant ^ntir^n may differ from 
the action of the mAb. Effector mecha- 
nisms can moic easily be studied in 
lodent malaiia. where the tools (eg. 
knockout mice that lack B cells or Fc 
rcceptcys) exist to dissect the relative 
roles of antibody [either neutralizing or 
antibody-dependent cellular immunity 
(ADO)] and tea-medial ed immunity 
(CMI). 

The correlation of in wtro assays 
with protection can be determined 
using sera and peripheral blood celts 
from vaccinated mice and monkeys. 
Validation of such assays would require 
simiiar studies in human clinical inals. 
Possible serologic *sr,ays include block- 
ing eryi' .oocyte invasion and ADO'* 
determined on in vitro cultured para- 
sites and fine specificity mapping v*d 
antibody isotype determined against 
peptides and recombinant an-Jgens* 
That parasite- specific T-celi clones can 
adoptively transfer protection' ,% sug- 
gests that some parasite-specific anti- 
gens or epitopes can be targets of 
protective effrctor T cells. Human 
malaria-specific T cells can also inhibit 
growth of P. falciparum m virro iJ \ and 
malaria-specific T cells induced by vacci- 
nation may limit parasite growth m wv. 

At sewne point with any particular 
candidate, ^xpcjtsive field trials may 
have to proceed in the absence of as- 
says prectiojve of protect i or It would 
be tragic if a^vaccine were deJayed that 
might save lives. It would be equafty 
tragic, however, with the limited re- 
sources available to malaria research, 
to proceed without putting some effort 
into understanding the mechanisms of 
protection and developing an sssay to 
measure that effect If we agree that 



such assays would greatly assist in vac- 
cine development and testing in the 
field and that the development of the 
assays is far less exper*s*ve than the 
field tests themselves, i^hy are we witt- 
ing to procceo without an attempt to 
obtain this informatics? Repeateo fail- 
ures in e^ensrve fieM trials because of 
an uninformed -hr^e vaccines may 
discourage pubu-" funnVs and private 
industry frori . supporting future ettorts 
to develop effective malaria vaccines. 
Despite these prsbierns. the challenge 
is to bring to bear ih$ power of mod- 
ern bblogy to produce a safe and ef- 
fective malaria vaccine that can be in- 
cluded in childhood vaccines in Africa 
and other affected countries. 
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Indexes 

A Subject Index and 
an Author Index for 
Parasitology Today 1996 is 
included in This (Feb *97) issue 
of Fomitohgy Today. 
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